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tate facile perfpedJums foret ; jam vero, quoniam e* 
gregium illud Rei Medicse Lumen amifimus, eadem 
atiis Eruditis perpendenda fimul proponimus & dijudi* 
canda, Tibi pnsfertim, Vfr Do&iffinie, cujus audorit- 
tatem & ille plurimi fecit, & nos prsecipuam habemus, 
fudici fimul integerrimo & maxime idoneo, totam 
iftam difputationem lubentiflime fobjicimus. 



■••^ 



HL Methodus Differ enttalis Newtoniana Illuftrata* 
Juthore Jacobo Stirling, e ColL (Balliol.Oxon* 

ARkhmetic£ pars praecipua confiftit in inveniendd 
in numeris quantitate quacunque determinate ; 
cum vero quantitatum & numerorum natura non pa* 
tiatur ut omnes quantitares exhibeantur in numeris ac- 
curate, necefie habemus ad Approximationes confugere. 
Hoc eft, ubi quantitatum valores mathematice accura- 
d neqeunt obtineri, quserendi funt ii qui ab accuratis 
diftant minus data quavis differentia. 

Quicquid hie de re a Veteribus ad nos pervenit, 
wel eft particular, ut Methodus eorum reducendi AL~ 
quationes Quadraticas; vel faitem ufibus generalibus 
male deftinatum, ut Methodus Exhauftionum. Vitt& 
quidem primus erat qui aliquid generale in hac arte 
aflequutus eft.- quippe invenit methodurn reducendi 
iffquationes Rationales, quse lolas tunc in ufu erant. 
In hac acquievere omnes Geometry ex ejus tempori- 
bus uique ad ea Newtoni. Hie ex> Interpoktionibus 
rimo pervenit ad Series :■ quas poftea ad redudlionem 
quationum omnium ornnino generum univerlaiiter 
applicuit. Hxc autem methodus procedit per quati* 
dtatum nafcentium & evanefcentium rationes primas 
& ultimas, feu f\ ita Joqui Jiceat, per quantkatum coin- 

cidenuum 
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cidentium differentias infinite parvaSt Sed*& ulterius 
protnovic Newtonus hanc methodum ; docuitqu© qua 
ratione approximaridum fit ad quantitates qux deter- 
rninantur per regularem feriem terminorum, non per 
,/Equationem ut vulgo fie. Arque fie pofuit fundamen- 
ta calculi hujus Differential, qui procedit per quanti- 
tatum differentias cujufcunque magnitudinis.- ideoque 
eft methodo Serienum univerfalior* Per hafce artes 
Newtonians univerfa docSirina Approximationum redu- 
citur ad folutionem Problematis, Invcnire Lineam Geo* 
mttricam qu£ per data quotcunque funcfa tranfibit. 
Ex hujus inquam folutione inveniuntur radices ^Equa- 
tionum quarumcunque, & etiam quantitates quarum 
relatidnes ad alias datas per nullas ifquationes hack- 
nus notas pofiunt exprimi. Exiftimo igitur Newtonum 
perduxifie methodum Approximandi ad fummum per- 
fedicnis faftigium ; dum ex unico fimpliciffimo prin* 
cipio totam hanc do<5trinam Ionge Jateque patentem 
deducic. Quapropter credendum eft animum Newtoni 
non fatis perfpe&um fuifle iis, qui ejus methodos ap- 
pellant particulars, & alias tanquam fuas & folas ge« 
nuinas arque generales venditant, qu* alia: non erant 
quam Corollaria facillima a Newtonlanh. 

Author nofter, in Epiftola ad Oldenburgum, O'EtaKxq. 
1676. data, mentionem fecit de methbdo expedite du- 
cendi Lineam Parabolicam per data quotcunque pun- 
da ; qua dixit fe ufum finite ubi Series fimptices noti 
funt fatis tra&abiles. Et hanc methodum primo pub- 
licavit in Lemmate quinto Libfi term ?rincipiorum» 
Atque in Le&ionibus publicis, circa idem tempus quo 
di&a Epiftola fcripta eft, CantabrtgLt habitis, expofuic 
modum generalem determinandi Curvas cujafcunque 
generis qux tranfibunt per totidem data puncfta quo!: 
earum natura patitur. Hx Lc<3iones (ub tuulo Arith- 
metic* Universalis anno 1707. publicatae funt, ubi ha- 

betus 
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bcfur methodus exemplis illuftrata in fe&ionibus ConU 

cis* Anno vero 17 cr. tandem prodiir, inter alios ejuf- 
1 cm Authoris tra&atus, ipfa Methodus Diflfefentialis 
plenius quam -ante expofka, cum fundamento ejus de- 
munftrato 

Archimedes in methodo Exhauftionum, Cavallerius 
In methodo indivifibilium, & Wdlifim nofter in A- 
rithmetica infinitorum, poluerunt fundamenta do&rinse 
de determinanda quantitate quanta per locum quern 
obtinet inter terminos in data Serie : at qua ratione 
approximandum efiet ad valores quantitatutn fie deter- 
minatarum. horum nemo docuit ; Hoc primus & fblus 
perfecit Newt onus: atque exinde haud parum ampliata 
eft univerfa Anaiyfis- Nam ficut ante hoc inventum, 
ea Problemata Arithmetica (bla pro folutis habebantur, 
ubi relatio quantitatis qusefkse ad alias datas definie- 
batur i£quatione, jam pro folutis habenda funt non 
minus ea, in quibus quantitas qusefita locum datum 
fortkur inter terminos datce Seriei ; fiquidem numeri 
defiderati non minus accurate obtinentur perMetho- 
dum DifFerentialem, quam per extra&ionem Radicum; 
hifce vero habitis, parum intereft quomodo ad cos de- 
ventum eft. Et experientia multiplex docuit, quod 
plurima Problemata ad ./Equationes aegre deducuntur, 
dum ad method urn DiiFerentialcm facillime, Qpalis 
eft ex multis aliis toties decantata Circuli Quadratura ; 
quam tarn perfe&am, mea opinione, Wallifius in Arith* 
metica Infinitorum cxhibuit quam Archimedes iliam 
Parabola. 



Fropfith 



Irtvenke Llmam Farahollcm qua tranfibit fer extrt' 
ma Ordinal or urn quotcunque aquidiftamium. 




A Az A$ A4 A$ A6 Aj^AS Ay 

B Bz Bs B4 B$ B6 Bj BB 

C Cz C 3 C 4 C $ C6 C 7 

D Pz D3 £>4 D$ D6 

E Ez E$ £4 Ef 

F Fz F$ F4 

G Gz 6% 

H Hz 

J 



Cafus Primus, 

Defignenc A, Az, At,, A4, A$, A6, A?, AS, A$ t 
&c. Ordinatas cequidiftantes infiftences Abfciflas in 
dato angulo. Collige earum differentias B, Bz, B\^ 
B4, B5, B6, B7, BS, &c. harumque differentias C, 
Cz, C ;, C4, C5, C6, Cj, &c. harumque differenrias 

D, Dz, D3, D^y-Df, D6,&c. harumque difFerentias 

E, Bz, E\, £4, E$, &c. harumque F, Fz, F$, F^ t 
drc, Et fie porro. Differentia autem colligi debenc au- 

ferendo 
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ferendo priores Temper de pofterloribus. Hoc eft po- 
nendo Bj=.Az — A, Bzz^zA$*-~ Az, i?3 = ^4 — ^3 , 
£4 =zA$ — * A4, B$~ A6 — * ; :.* 5, &c. Turn C—Bz —B f 
Cz=:B$*~~Bz> C%=zB4 — B$, C$ — B5—B<\ % &c. 
deinde D=:Cz — C 9 -D2=zC$ — Cz, Di—Cq—Ci) ®V. 
Et fimiliter funt omnes differentia fequentes colligend;?. 
Vel fint-aj&y. J*, «,£,'», &c sequales A, Az, a%, A 4, 
^5-, ^6, Afi&v Erirque A — <x, y B — & — <x, C — y 

— x/3-}-«, £?=:^ — jy 4-3/3 — a,, £=-6—4^4-^ 

— 4/3 4" *i J^S — £*.-+- *o^ — icy 4" 5/2 — «, 6— 
# — 6£ 4- 1 j-g *_ 2c<^ 4~ * fy — ^i® 4" ^ £^> ' n bifce 
yaloribus numerales Coefficientes ipiorum & /3, y, < ft g & c. 

generantur ut in dignitatibus integris Binomii 1 — si° f 

* , "»*'"'""""*"**"»*»»* MMiMMMMMMM^ ■■■III I Jl*»l|l I ■ mWMMn«MHaM 

1— *|', i — «f, i— -si 3 , i— *| 4 , ^. Scribendo numeros 
i, z, 3, 4, <, efc. in Sene i x— x "t - X — - x — x 

* I 2* 3 4 

— - xefr. fucceflive pro ». Sit jam P^quseiibet Or- 

dinata reliquis intermedia, & A? ejus diftantia ab Or- 
<iinata prima A appelietur *, turn erit 

I>.£=A± 

1 ' 

* * 3 4 5^ 

Adeoquc 
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Adeoque fignum ipfius * mutandum eft, quatsdo P^ 
cadic ad alter as partes Ordinate primal, ut f q» 

Cafus Secundus* 

Sit jam A $ Ordinata in medio omnium j pone 
A — B$-\-B$, B = D3-f 04, C=Fz~\-F$, £>=< 
H J r H% 9 &c. &^ = C4, b=zE$, c=zG% 9 d=:l 9 &c, 
id eft, fifint A6~a>) A7=x@, J8 = ^, A$ = fr> <fr # 
^(4 = 5c, A% = A, ^2 — jx, ^! = j/, c^c. Pone ^?=C6 — x, 
23 — /3«— z®, J r zx*-— A, C=^ — 4/3-f-S* — ?*4-4A — ^ 
Dz=z£. — 6y-f- 1 4/3 — 14a -J-141C— 14^4-^ — p, &c« 
a=z<& — iA$-\-x y £ =: /3 — • 4* -|- 6 *4$ — 4»+'A t 

^-- 8y-j-z8/3 — j6(56-|-7o^5— j-6x4"x8a— 8f«,+v, efa* 
E.t dicatur -^5?, *, turn erit 

————— J( f— 

I . x 3.4 

1 .x X 3.4 X *.6 "T* 
4D3 + jft «— i ft— 4 ^-9 . . 

l.» X 3.4 5-6 X 7 .8 ~T~ 
r ?fo[ + gft «— i «— 4 „ «— » w ft— *<? T 

i.X * 3,4 X S.6 * 7.8 X 9.10^ 

Cj/w Tertius*- 
Sint jam ^4, ^ Ordinate duse in medio omnium. 1 

Po„ e ^ = *±i!, a = ^p, C = 2_±£», d = 

10A G + 6 



-8 
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Vel fine As — a,, J6~fr Aj—-y t ^8=<T, &c. 
^4 = -a, A% = A, /4z = jw., i4 = *, &c. Deinde crunt 
a^4 = * + *, i# = — a — x 4- A, aC = 3/ — 3,8 

-j- la -V- ^tt — 3A -|- p, iD=^- S* -•'- 9# — - S tt — ■ 
fx. -{- 9A — fa -]- v, &c Ec <t = a — x,b=@ — 3«~j- 
3» — A, r = y — 5 |3 -\~ I Oa — IG% -j- 5A — ^, i~ 

^ — 77/ -j- fc'/S — 35" a -'- 3 S* — 2I A ~>~ ^ a ~~ r » &c 
Et fit pun&um medium inter ^4, ^5, atque appel- 

letur ^ z ; eritqus Ordinata 

4 
3B-f-6j 4fl— i , 

4' X 2 . 3 " r 

■ .. X — — - x — -r i~ 

4 * • 3 4*3 

4' a • 3 * 4 •* "6.7"' 



,« <* m. jf AC #-„ *t. v c% i 



-.3 4-5 6,7 8*9 



In hifce duobus etiam cafibusx efi negativa, quando 
Ordinata f j^ cadk ad alteras partes initii Abfciflib 
It in Omnibus tribus cafibus diftantia communis Or- 
dinatarum ponltur unitas. 

Omnes tres cafus demonftrantur facillime per calcu- 
lum. In cafu prlmo pro Pj^fcribo fucceffive %, /3, % 
d\ g, &c, & pro z interea o, i, 2, 3, 4, &c quas funt 
longkudines Abfcifias ordine fequentes ; & provenient 
arquadones 

<9 — « 
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e — ^=5 + 3C + 3D+£, &c 

5/ — 2/3 + <&=:C| ^ — 23/ + /3:=C + D, e — 2^ + 3, 

— C + iDtS, &c, 
^— -3y+3/3 — <&=:£?* e — 3^ + 37 — /3=jD+£, &c« 
e 4^ + 6y — 4/3 + <x = E, &c. 

Has ./Squationes, capiendo earum differentias, nullo 
labcre refolvuntur, uti videre eft. Et dant eofdem 
ipforum A, B, CjD r &c- valorem qui antea pofiti flint 
in folutione, Et ad eundem modum demondrantur 
cafos duo reliqui. 

Hi&um trium ferierum unaquseque eonverget ad va- 
lorem Ordinate P <£L, ubi Qrdinatarum datarum dif- 
ferentia funt juftas magmtudinis. At ubi non conver- 
gunt, alias artes adhibendse funt- Sed imprsefentiarum 
de hujus Propofitionis ufu pauca adjiciamus. 

Defignent <*, /3, y, <P, e, £t n, 6, k> a, &c. terminos 
quofcunque sequidiftantes, quorum differentia funt 
perexiguas; & relationes quas inter fe obtinent de« 
iinientur quamproxime per .^quationes fequentes> quas 
oriuntur capiendo differentias & differentias differentia- 
rum continue, & ponendo eas a:quales nihilo. 

ct — zB + y =: c 

a — 3j8 + 5y — <^:= O 

a — 4/3'+6y — 4^ + g:=o 

# — 5/3+ icy — 10^ + $e—£=:0 

a, — 6/3 + * j> > — 2,0^ + 1 ££ — 6£ + *» = c 
«& — 7@ + 2iy — 35^+ 35 g — * 1 C4"7 W — < = o 
cc — 8/3 + 280/-— 56^ + 706 — 5^ + 281) -89 + *=:o 
^»9/3+36y~84cT+ia6^ w iz6^84^'™368+9^— A:=o* 

&c. H#c 
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Etec Tabula in ufum re%vanda eft, ut confulatu* 
quodes opus fit. Quod autem hoe ^Equationes vel of> 
tinent accurate, vel ad verum approximate, ubi diffe- 
rentia terminorum funt parvas, patet ex demonftratia* 
ne cafus primi Propodcionis. 

Affumatur quadibet Series ~, ~- 23 ~, ~, ~, x^, &c. 
Et quseratur terminus qui flat proximus ante s -f« s patet 
quod iile eft ~ ; videamus ergo quaiem haec methodus 
exhibebit eundem. Reprefentet a terminum quantum, 
eritque 



191 

1 
1 



IP4" 
1 

1 _ 
%q6" 



: £==0099,0099,0097,0, 

^—0098,0392,1568,7, 
:«n~oc97,o873,7864,i > 

: §.3=00-969 1 538,461 5,4, 
: £=0095,2380,9523,8, 

: » 3=0094, 3396,2264,%. 






r i ma 
2da 
3tia 

4ta 
5ta| 

, 6ta ■ 



•^i 



r 



o©99,o©99,oo99 > q, 

0099,9805,8629^ 
t, dat*« °°99>9994>3455»o, 
' I 0099,9999,7824,8, 

0099,9999,9895,8, 
^0099,9999,9993,1. 



Patet ergo quod hxc methodus continue approxi- 
mat. Si terminorum differentiae fuiflent minores, va- 
lores accefliflent citius ad verum, & contra tardius 
quando differentiae funt majores* Hinc fi in Tabulis 
munsricis defit terminus, poteft is per banc met hod um 



Hocmodo etiam ptodeunt ipfiflima? SeriesSpeciofe, quse 

per alias methodos prodire folent. Proponatur i-f-ssh. 1 - 
OtdinataCurvff quadran dae: E a e ft prim a injerfc regu- 
lars. l-\-£z\- J , l-\-Zzf 9 l-\-Z&\\ l-{-Zz\ Z 9 l-\~Zzf, &C 

Ordinatarum, quse omnes prater primam daat fuas 
areas z, zAr\z?<> z -\-~z l -\- \ z s , *+^ 3 +f-«. f +r^ 
&c* conftituentes riovam feriem cujus primus terminus 
erit Area qusefka: quae ideo invenietur ponendo pro 
ea, a, & pro. reliquis in fuo Ordine /3, 3^ <^, e, &c. Pri- 
ma ^quatio dat * = *,.. fecunda *.:=;&. ~~& 2 , tertia 

* ==•/&. — j 4 + 1 ** . <j« arta <* =q &.—. £ 3*4- f *£ «—. f & 7 * 
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&c. Eft ergo univerfim area quanta z-*~ ~z 3 4-7 z s 
™ * & 7 -|- ~ ^-f^ 11 & c » Eftque hsec Series arcus ad 
Tangentem z % in circulo radium habenre unitati asqualem. 
Earn invenit Jacobus Gregorius nofter, & cum Collinio 
communicavk initio anni 1671. a quo, mediante 01 
dmburgo ad Lubmtium delata eft. 

Sit jam &c, e, d, c^ b, a* P, #, & y , <JS e, 6^ Series 
utrinque excurrens in infinitum, ubi dantur omnes ter- 
mini prseter P in medio omnium. Sit A = c& + a, 

B — (£-^~b $ C=y+^ P=:<£4"^ JB =; e 4- ^# &c 
atque erit 









6 

60 
7/4—1 4B~f-9C — 2Z> 






f 



140 
42/4-~ 96B+81C— i%D+$E , 

w*— — ■"■■— — — ' i n J ■ »' i ln 1 ■ m — —pup— »■■ am, L— r 

I260 ' 

66/4— f6$g~f-i65C— 88P-f25E— 3F 

2772 ' 

429^— 1144B+ 1287C— .832DHhB25E— 7iF+7<5 , « 

' — ■ -|- &C* 

Tnveftigatur hxc Series ex ^quationibus, excerpendc 
aJternas in quibus numerus cerminorum eft impar. 
Nam earum differentia reiinquent terminos in hac Se- 
rie ; q ux ita que ad libitum product poteft. 

Sit 1 -J-*!"" 1 Ordinata Hyperbola, & quseratur Area 
ejus qux jacet fupra Abfcifiam z, quando ea evadit 
unitas. Bxc Ordinata eft media in Serie Ordinata- 

rum 
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rum,&c. i4-si" J , * J -*r 4 > i+-!~ 3 , *-f»r a » I+*!" 1 , 

i+If, xi-«i% *-f*I% "-f~I 3 &c> aequidiftantium, 
Iiinc inde excurrente in infinitum* Adeoquc Area* ab 
hifce Ordinatis genitas confticuenc fejiem confimilem, 
cujus medius terminus eric Area quxfica ; qax proinde 
ob'tinebicur per Seriem modo expofitam. Quando z eft 
unitas, uc in cafu prsefente, areas curvarum evadunt 
&c. £ ~, f, ft & *> r> b r* & c « Hinc eft ^= i + 

~- _ — ~ t 13 • "j* — p g g j ^ f-p 2 * 8 ,i-//- 4 -p 6 - 6+ , 

&c. Hifce in Serie fubftitutis, prodit ? 9 id eft, area 
Hyperbolae, h — % J p & — ^ + &c - id eft > I — 

. — _ — — — — — — &c. Ubi jam A 

4,3 4*5 4.7 4 • 9 4 • l 1 

E, C D f &c» more Newtoniano, defignant terminos in £uo 
ordine ab initio. Calculum appono. 

TE^MINL 



i 



JJSrmativi TSLegatfau 

500,0000,0000,0000,0 062 510000,0000,0000,0 

■62,, 5000,0000,0000,0 6*6964,2857,142,8,5 

7440,476159047,^ 845,5086,5800,8 

97,5586,9130,8 n.3818,4731,9 

1*3390*4086,1 1585,7062,8 

188,7745,5 2,1,5708,7 

4,7085,0 3260,2 

19394 47>$ 

5>7 7 
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+75 6 3^539 5 3930,7494^ —0631,7811,3370,80415! 

Summam negativam fubducens ab afBrmativa, babea 
pro Area, id eft, pro Logarithmo Hyperbolico Binarii, 
numerum 6931,4718,0559,94^3, 

Pro 
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Pro conftrudHone Tabularum quarumvis numerica* 
rum percommoda eft Series quae fequitur. Defignent 
&c. e, ei^ c, b> a, a, £, y, eT, g, &c. terminos alternos in 
Serie utrinque ferpente in infinitum; Pone A ■=.».-)- a ^ 
B^ziQ -)- b, €-—y -|- Cy ' D = jv _U ^, £ ~ g _}_ e, && 
Et terminus inter a & <« erit 

7-x— + 

— x— T7 — + 

i.7.3 X *'* "^ 

. : y, , -1" 

1 , a . 3 .4 2 13 4 

1.3.5.7.9 4*^— 9oB+-7*C—3jD-f 9E—F , 

1.2.3.4.5 a 16 » 

i I 3 : r. 7 ■ 9 • 1 1 i3&/g—297B-f 27SC~»UP4-U&- n F-f-G , 

1,2.3.4.5.6 * ' T*^ 1 

&c. 

Haec Series fequitur ex cafu tertio Propofitionis, 

ponendo & = q. Coefficientes numerates literarum fie 
producuntur ; exempli gratia, in quarto termino coe- 
fficiens literal penuitimse C eft § ; pone 5 ~[- 1 = #, & 
numeri qui proveniunc ex multiplicatione terminorum 

n n — 1 n—2 n— 3 n -4 
! x -- x — - x __ x „_ * x & c crunc ^ 6> j ^ ^ 

&c. Horum differentiae y* 9, 5% font numcri quaefitL 
Atque adeo Series ad libitum product potcft. 

Datis logarithmis numerorum 46** 48, 50, 5?,, 5*4, 
56", 58 & 00 ; invenirc Logarithmum numcri 53, qui 
confiftit in medio omnium." Pone /,^ 4-/, 54 — ^1 — 

3»44 8 3>S7*°>34> 4 >o -K ^ = 5 — 3,4471,5803,17. 

A 48 
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/ f 48+/, 58 =C rrr 3 ,4446,69*3 ,08, /, 46 + /, 60 

D = 3,4409,0908,19* Hifce valoribus in Serie fcrip. 
tis, primi quatuor termini dabunt 1,7242,2586,96 pro 
Logarithmo numeri $3. Et eadem ratione invemre licet 
quemvis aiium intermedium. 

In Conftru&ione ergo Tabularum fuffidt primo qua> 
rere aliquos terminos in debitis difmntils nam reli- 
qui poflunt hoc modo interferi. ttenirn continuo 
iunt incercaiandi termini prime inventi, ufque dum 
perventum fuerit ad ultimos qui defiderantur. Hoc 
modo habebitur tota Tabula ex datis.paucis terminis 
iisb Initio pro fundamento operacionis. Sed non con* 
venk ut termini quos primo quserimus, fine omnes per 
totam Tabulam ^equidistances ; nam fi omittimus al- 
ternos ubi eorum differentia eft maxima, poflumus ali- 
bi per faltum omittere duos, tres, viginti aut forte 
plures terminos. Numerus autem terminorum inter 
duos datos confiftenrium, qui omittuntur, debet tem- 
per efle aliquis fequentium i> 3, 7, 1 5, 31, 63, &c. 
dummodo volumus inferere eos per hanc Seriem; hoc 
vero neutiquam incommodabit opus* 

Poflunt autem pro Praxi termini in unam fummam 
colligij ut fa&um vides in hac Tabella. Prima expreflio 
eft primus terminus ; fecunda eft fumma primi & fecun- 
di ; tertia eft fumma primi, fecundi & tertii : & fie porro* 

16 

I 2048 

»^1 39gg5 >^— 88ioB4-2i68C-ao5D-f3sB 

- * V I " l ■ « - " 11 H i mJ.M ■■ ■■■■7 . \m, m ■ 1 

61 $$6 Si( , 



Sic dads aliquibus rerminis alternis, jfot&rmedii 
confeftim dabuntur per hafce expreffiones, nulld ra- 
tione habita nature Tabulae particularism Nam hx re- 
gular funt eardem in omnibus. Areae curvarum func 
proxime sequales areis Parabolic^ figure quas tranfit 
per extrema Ordinatarum fuarum. Sed quoniam labo* 
riofum nimis eflet femper recurrere ad Parabolam^ 
computavi Tabulam fequentem, qui Areas dire&e exhi- 
bentur ex datis Ordinatis. 



5 

7 

9 
ii 



I 

90 

41 A-\~z t 6B~\~i7C f-27lZ) n 

- ft 

840 
9S9^H-smg~9t 8C-f r c^D— 4546E D 

16067^-?- r 06300^—485x504.2714000— 26^^+411 $6%F n 
' — ' /u 
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Hie numerus Ordinatarum eft impar, A eft fumma 
prims & ultima:, B fecund^ & penultima?, C tcttix & 
antepenultims ; & fie porro, ufque dum deventum fit 
ad earn in medio omnium, qux per ukimam literam 
in qulque expreffione reprsfentatur. J? eft bafis feu 
pars Abfciffe inter primam & ukimam Ordinatam in- 
tercepts. Expreffiones funt Areas contents inter Cur- 
vam, bafin & Ordinatas hinc inde extremas. Tabulam 
pro pare numero Ordinatarum non appofui, quoniam 
Area ceteris paribus ex impare earum numero accura* 
tius definitur. 

Qu^ratur area qua* generatur ab Ordinal i -j-**, 1 - 1 
& jacet fupra Abiciflam z quando ea evadit unitas. In 

10 B 1 -J~ zz 
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prodibunt undecim Ordinate i , ~ ,■ & ~, g, *, g, £, £ 

100 * Hinr eft A — ■ 4- - — * . B — "° -I- - — ■ ^ 

C , a? |_ a? ( , l£75 jn too ] loo | Z5_ffoo £< _ 2j5 J 25 i 157? 

jFr= f . Hifce valoribus fubftitutis in ultima expreffione, 
& unitate pro R, invenies aream effe 785398187. 
Juflus eft hie numerus in feptima figura, in odfav& ve- 
mm fuperans Binario. 

Si undecim Ordinate non dene aream fatis exa&am, 
erige plures ; & concipe aream divifam effe in plures 
partes, quarum quamque feorfum qu^rens habebis pro 
iubitu juflam* 

Valor ipfius 1 -f- J%\ n exprimi poteft per quamcunquc 
trium ferierum fequentium. 
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„. n w+i nAr-i h4*3 1 

1 * 3 4 J ' 

pofito fcilicet /2 = -£-• Vcl 
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*-B2J ? i.x 3-4 5.6 

8-{-w*^4yQ % o7 w wtf~i «tf—4 ww—o t 
1+fli 4 *^ i.» 3.4 5-6 7,8 ^ 

y+SJ *~'i.» 3-4 S.^ 7.8 * 9.10' 

Prima? duff Series dem onftran tur p er CaPu m primum 

Propofit ionis Nam fi 1 -f «£l°> * + <£j ! , * + ^J% 

x JJ-^, 1 4- ^i 4 , e?r. defignent Ordi natas t otidem 
sequfdifhrnres in Parabolic^ figur a. erit i 4- <>>]* eju£ 
dem Ordinata, cujus diftantia a 1 4-J£j° eft #• E c fie 
prod it Series prima. At h in alia Parabola »4-^J » 
1 + ^.h 1 , iT^j" 2 , H-^K iT^! -4 , &c. fint 
aequidiftantes Ordinary, em 1 J r 'Q£ Ordinata in ea- 
dem, cujus diftantia a «-h^!° eft — #; fie proveniec 
Series fecun da Sit jam in ter tia Par abola & c. i -H^J~ 4 , 

■ i-i. ■ ■ l a i ww i ... i» ^yMPWB^^^BMB^ww-"-*"**™ 1 ^* ■ \_ Ill II I r ' I 

1 + «£]*» l +" ^J 3 > * +" <Sj 4 > & c * Series Ordinatarum 

10 8 2f ^qui- 
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jequidiftantium hinc inde progrediens in infinitum) 
eritque in ca dem i -j- gj* Ordinata, diftantii n a ter- 

mino medio i -f- J>|° remota. Ec £ic provenit Series 
tertia per Cafiim Secundum Propofitionis. Prima ab» 
rumpit quando eft n integer & affirmativus^ fecunda 
quando eft n integer & negativus, & tertia in cafu utro* 
que abrumpit. Per harum quamque radices numera- 
les commode evolvuntur in Series. Tertia reliquis mul- 
to citius convergit : ejus terminus fecundus adhiberi 
poteft pro corre&ione, ubi fit extradio per repetition 
nem calculi. 

Halleius in fua metliodo conftruendi Logaritlimos, 
ex prima harum ferierum demonftrat Seriem Mercatc- 
ris pro Quadratura Hyperbola. Sit ejus Crdinata 

i -]- z\~\ vel i -j- z!"- 1 , exiftente# numero infinite parvo ; 
unde per methodos Quadrandi, area quae jacet fupra 
Abfciflam z, id eft, Logarithmus numeri I + *> eric 

— ? — \ Eft vero per primam Seriem i + z\ = i -f 

** + JL x ^V+^x— x~* 3 +e^. adeoque 
in cafu pradente, ubi eft n infinite parvus, eft i -\- z\ n 
— j, J- !L z, __ — z z 4- — ** — — £ 4 &c quo fubftitu- 

" ' i x 3 4 

to in valore ares, ea prod it z, — ~ z z 4" \ z? — - z* 4* 
i z? — frc. quae eft Series Merutoris. 
Similiter per Seriem fecundam prodic ha:c regula ; 

Sit datus numerus i + z, pone R = -^ , eritque ejus 

fcogarithmus R + \ R % -\- ? & + * # 4 + I # f + &c - 
Per Seriem tertiam proven it fe quens regula. Sic 

quilibei numerus B> pone s=^~-, eritque ejus Lo- 
garithmus 
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garithmus -~^ — ~ Az — ~ Bz ■— \ Cz— \D& — ~ Ez 

— &c. Ubi A) B, C, D, E, &c more Uevpteniano defig- 
nant terminos Seriei ficuc ab initio. Haec Series, ut ea 
ex qua deducitur, reliquis duabus multis vicibus cele- 
rius apptoximat: eftque eadem generalius exprefla 
quam, ex fundamento haud abfimili, pro inventione 
Logarithmi Binarii prius dedimus. 

Methodus inyeniendi yalores Serierum Arithmetica* 
rum utcunque tarde conVergentium* 

In aliquibus Seriebus fumma terminorum haberi ne« 
quit nifi ad pauciflima figurarum loca, dummodo pra- 
ter fimplicem eorum additionem alias arres non adhi- 
beantur. Proponatur jam Series qucdibet cujus termi- 
ni omnes iifdem fignis afEciuntur, & quorum proximi 
continue tendunt efle inter fib sequales; quales funt fe* 

quentes ~ +~ + ~ + ^ + &G l + r~K + 

h -j- k 4- & c * Collige fummam aliquot terminorum fub 
initio, ii proxime addendi fint <*, & % J\ e, £, & c - to 

numeris proximis fit r = — ^— f„ > & quantitatum 

+ ^7^%+|3 + > + ^g x ^ &c. differentia 
fint * f £, r, a?, *% &c. Deinde in numeris proximis fit 
/ = 7 -—, & lplorum *x — ^ 4 + £ * -7 — * * 4" * 

-f-<r* — j5 a^h + c-^dx- — , &c. differentia fint 

AC • 2$ ft 

A, B y C, £>, &c. & fit / = JqZ^c+bc atque fic pro " 

cede; 
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cede quoad libucrit. Tom erit cc -f- /S -f~ y ~j~ <£ -V- s 

que ultra duos primes terminos hujus noya? Seriei ra- 
re opus erit prcgredi. 

T T T T 

Uc fi defideretur valor Seriei — -4- — - -f" — 4- - — ■ 

i -2* 3.4- 5 • ^ 7 . £ 

-j- &c. collige primes 21 terminos, quorum fummam 
reperio fore68i3, 8410,1885'. Termini proxime ad- 
dendifuntc6=,oco5,£854,i£x6, |3 =,0004,8309, 1 787, 
^=,0004,432.6,2411, ^=,0004,08 16,326 5* &c Hinc 

fit r = i proxime, & a x ~^~ =,01 1756449, 61 8 z, 

4 = — ,0000,0017,5096, &= — ,0000,00 14,7410,' 
f = — ,0000,0012,4986, &c, Unde j = i prope, & 

ax a ~^r = — ,0000,0141,8m, quern propter fignum 

negativum fubduco abax -, & remanet, 01 1 7,6)07, 

8171 : hie additus fummas primo invents 681358410, 
5885, dac pro furnma totius Seriei numerum693i, 
4718,0056, qui Julius eft in nona cecimali ; at ante 
duas haice corre£Hones fumma erat julta in prima fi- 
gura foil Si animus fit propius fcopum attingere, 
pergendum erit ad a proximationes fequentes. Si ter- 
mini Seriei divcrfa habeant %na, conjungendi funt, ut 
omnes eadem tandem habeanr, ut in Serie 1 — ~ + ~ 

~-\*\ — & c ' conjundis terminis ea evadit - — ■ + 

* • < 
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• -r ~~ 4- ~ ~*~ & c « Sed hie notandum eft; 

% ♦ 7 9 • * * 1 3 ■ ' 5 

quod differentia: 4, b 9 c 9 d $ e 9 &c, ut & J, ZJ, C, D, &c. 
colligi debent fubducendo quandtates antecedentes d 
fubfequcntibus. Ec in omnibus hujufmodi Seriebus (i 
?j #> r, reprsefentens: tres terminos ordine fequentes, v pri- 

mum, 






mum, q fecundum, r tertium, & r edangulum f -^— x q 

non fit majus pr 9 valor Seriei eric infinite magnus: at 
iDagnitudinis Temper finite ubi accidit contrarium. 
Poteft hxc regula nonunquarn faliere, ubi termini p, q, 
r parum diftant ab initio Seriei, at fi confidant inter 
eos ab initio aliquantum remotos, evadet regula cer* 
tiflima. 

Ad alia Serierum genera debent alije regula adhibe- 
ri. Sic Series regularium Polygonorum Circulo Incrip 
csrum, exiftente Radio unitate* 

H— x,oogo,ccoq>oooo,ooo 1 4 
G— 1,8x84^71*94746,190 8 
F= 3,0614,6745,89x0,718 16 

E=z 3,1x14,4515,2x58,051 I 2-L 

p~ 3,1365,4849,0545,938164 

C = 3,1403,3 1 1 5,6954,751 j 1x8 
B~ 3, 1411, 77x?,093x,77x X56 
^ = 3,141 5,1380,1 144,199 1 5 ix 

Dicatur jam ukimum Polygonum A 3 penultimum B, 
amepenukimum C, & reliqua in fuo ordine retrorfum 

D y £, F, &c. atque area Circuli quaefita eric A ~f- 

3 

f aA—^BA-C 6^A ~ 84B + 21C — D ._ 

~i— i, «4— » Jt*. 

1 3 • 15 3 . 15 .63 fi 

3 , 15 , 63 .255 r 

JB, C, £>, E, &c. fcribanturproprii valores, primi quatuor 
terminidabunt 3,141 ?,9i65 , ,5 589,790 pro area Circuli* 
H^c autem Series eft generalis, ex narura Circuli neu- 
tiquam dependens: applcabilis eft quociefcunquc nu- 
merorum approximantium differentia: priores funt po- 
fteriorum quad quadruple. Fa&ores in Denominato- 
ribus funt dignitates integral numeri 4 unitatibus mi- 
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mrx: quibus <3atis, coefficientes literarum in diverts 
terminis formantur ex mulciplicatione continua nume- 

rorum i , ~, ^— ^> n — LI , !!nj & c# ubi pro n fub- 

3 *5 63 255T r 

fticuendus eft ultimus Fa&orum in Denominator. 

LSitima quantitatum x — 1, 2^/at — 2, 4 4 at — 4, 
$*# — 8, i6 ! ^/at— 16, &c. sequalis eft Logarichmo 
numeri x. Pro x fcribe 2, & per repetitam extra&io- 
ncm radicis quadrate exibunt numeri 

M=z 1,0000,0000,0000,0000. 

L z=z 8284,2712,4746,1901. 
/ =r 7568,2864,0010,8843. 

H=z 7240,6186,1322,0613* 

G •=. 7083,8051,8838,6214. 

F=z 7007,087^,6931,733 7* 
E~ 6969,1430,7308,8294* 

D = 6950,2734,2438,7611. 

C ~ 6940,8641,2851,8363. 

5 — 69*6,1658,4759,4014. 

Dicatur ultimus numerorum A, penultimus B, & fie 

a™* 2? 
retro, atque Lcgarithmus qusefitus erit A 4- j- 

a/?— 3B+C , %A— nBJnC—D , 64^—1 ioB4»7oC — i-$D+g 
1.3 i»3»7 * • 3 " 7 • 15 

-|-&c Primi quinque termini dant 69 3 1,471 8,0559, 
9457 pro Logarkhmo Hyperbolico Binarii. Et quo- 
modo haec Series procedit in infinitum facile colligitur ex 
eo quod de priore diximus: eftque etiam univerfalis, 
proprietates Hyperbolae minime ref piciens. 

Extenditur quoque Methodus haecce Differentialis ad 
Refolutionem ^Equationum & alia quamplurima quorum 
hie non fit mentio. Continetque fundamenta Serierum ge- 
neraiiflima; ut in Redu&ione -^quationum Irrationalium 
& Fluxionalium brevi forfan monftrabo. 

IV. An 



